200, 400 tLg/ml, almost completely blocked the calcium-mobilizing action of PTH while 50 ,ug/ml was less effective. There was no effect on resorption with cestradiol sulphate in concentrations of 10, 25 or 50 ,ug/ml. Addition of the same quantities of stilboestrol diphosphate produced an inhibition with 25 Fg/ml, but not with 10 Fg/ml, which appeared to be more rigorous than that exerted by calcitonin or hydrocortisone.
The inhibition of bone resorption in tissue culture by calcitonin, hydrocortisone and stilboestrol was therefore dose dependent and in these concentrations occurred without affecting the amounts of glucose consumed by the calvaria. Higher concentrations of the hormones produced an inhibitory effect which was accompanied by an impairment in glucose consumption. Dr Patricia P Scott (Royal Free Hospital School ofMedicine, London)
Effect of Calcium and Vitamin A Deficiency on the Thyroid Gland
Growing kittens and ferrets were fed raw heart, a diet high in protein, fat and phosphorus but deficient in calcium, vitamins A and D and iodine (Scott et al. 1961) . They became grossly osteoporotic in 6-8 weeks, with metaphyseal and vertebral fractures in 12-20 weeks, but no classical signs of rickets. Liver and kidney stores of vitamin A were markedly reduced (Moore et al. 1963) . Thyroids were hypervmic and enlarged, 17 mg/100 g bodyweight against 8-10 mg/100 g for controls of similar age on a stock diet. Histologically they showed loss of colloid, hypertrophy of the follicular cells, hyperemia and prominent parafollicular 'C' cells. 1311 studies showed a high rate of turnover compared with controls. Serum calcium was normal (11X3 mg/100 ml) or raised at this stage, and the animals in negative calcium balance. Krook et al. (1963) have shown that the parathyroids are enlarged in meat-fed cats, a point we confirmed by inspection. As the condition progressed serum calcium eventually fell to 6-8 mg/100 ml, there was a marked loss of muscle tone and fractures occurred. The thyroid showed progressive atrophy and fibrosis at this stage. Supplementation with iodine prevented these changes and tended to promote a more positive calcium balance. Supplementary calcium carbonate (without iodine) in addition to promoting bone formation resulted in a nearly normal weight and appearance of the thyroid. This result contrasts with findings in rats by other authors (Thompson 1933 , Taylor 1954 in which calcium appeared definitely goitrogenic on a low iodine intake. Comparative studies on young rats using identical diets and supplements at a similar level to the cats confirmed a difference between the carnivores (cats and ferrets) and rats in the behaviour of the follicular cells. The finding of calcification following the injection of dilute solutions of lead acetate subcutaneously in rats was described and named 'simple calcergy' by Selye et al. (1964) . Similar injections were made in mice, guinea-pigs, hamsters and domestic fowls and in all a discrete calcification at the site of injection was found (Bridges & McClure 1968).
To study the mode of calcification, and to compare the phenomenon observed in rats by Selye et al. (1964) , subcutaneous injection sites were recovered from mice at periods ranging from five minutes to six days after injection. Histological examination showed a marked vasodilatation maximal about five hours after injection, and at this time mast cells in the area were degranulated and phosphate ions were readily seen (Von Kossa silver method), but only traces of calcium (chloranilic acid method) were seen around the dilated blood vessels. From five hours until six days there was an increase in the calcium and phosphate content of the tissue at the site of the injection. These findings are in general agreement with those of Selye. In the mouse, however, dilatation of blood vessels at the injection site was a striking feature, implying the release of vasodilator substances from the discharged mast cell granules. Selye et al. (1964) also described the phenomenon of 'mastocalcergy', showing that the intravenous injection of dilute solutions of lead acetate in rats followed by the subcutaneous injection of a mast cell degranulator resulted in local calcification at the site of the latter injection.
Mastocalcergy obviously involves mast cell degranulation and the release of chemical factors from the mast cell granules, i.e. (1) vasodilators including histamine and serotonin, and (2) polyanionic compounds including heparin, hyaluronic acid and chondroitin sulphate which can bind metallic cations. Selye et al. (1964) have postulated that the latter initiate the calcification in mastocalcergy in the rat.
This hypothesis was tested in a further series of experiments in mice. Subcutaneous injections of histamine, serotonin, heparin, hyaluronic acid, chondroitin sulphate or noradrenaline were given following the intravenous injection of dilute lead salts in mice. Calcification followed the injection of histamine and serotonin only. Mast cell degranulation was not a feature following the subcutaneous injections used in this series. Thus vasodilatation without mast cell degranulation resulted in calcification in mice.
In summary, evidence of vasodilatation in simple calcergy and experiments with injected exogenous vasodilators in mastocalcergy suggest that these two phenomena are essentially similar, and that in each case the presence of lead salts alters the reactivity of the collagen fibres so that calcification can be initiated in the environment of a leakage of phosphate and calcium ions from locally dilated blood vessels.
Dr J M Faccini (University College Hospital Medical School, London)
Fluoride-induced Hyperplasia of the Parathyroid Glands Sodium fluoride (in doses of 200 ppm fluoride) introduced into the drinking water of young rabbits and sheep for periods of 4-8 weeks results in the formation of increased amounts of bone.
From examination of long bones by microradiography and light and ultraviolet microscopy after tetracycline labellingit is apparent that fluoride-containing bone is resistant to the normal processes of resorption. This decreased resorption of fluoride-containing bone is associated with increased resorption of non-fluoridecontaining, pre-experimental bone.
Electron microscopy of the parathyroid glands reveals that they are overactive in fluorosis (Faccini & Care 1965) . It would appear that fluoride, by producing a more stable mineral system, i.e. fluoroapatite, reduces the resorption of the bone containing it, which results in the increased resorption of normal non-fluoride-containing bone, through the agency of the parathyroid glands, to maintain the serum calcium at a normal level.
Overactivity of the parathyroid glands would explain the lesions resembling osteitis fibrosa cystica seen in skeletal fluorosis, the reported finding of hyperplastic parathyroid glands in patients treated with large doses of fluoride by Bernstein & Cohen (1967) , and, possibly, the fact that fluoride does not always have a beneficial effect in the treatment of osteoporosis and Paget's disease. Twenty-five patients with hyperparathyroidism were studied before the removal oftheir adenoma. Serum calcium, phosphate, citrate and alkaline phosphatase were measured in all 25 patients and urine hydroxyproline in 11 cases. Kinetic studies with 4"Ca were performed in 15 cases, and bone histology using undecalcified technique was assessed in 11 cases. The relationship between the biochemical values, kinetics and histological measurements of bone resorption and bone formation rate were studied. The findings were as follows:
(1) There is a positive correlation between the weight of the adenoma and the level of the serum calcium, but not with the serum phosphate. The serum calcium is also positively correlated with the serum citrate and urinary hydroxyproline.
(2) Positive correlations have been previously demonstrated between kinetic resorption, serum aIn absentia, read by Dr G F Joplin
